Contractile and biochemical effects of coronary reperfusion after extended periods of coronary occlusion.
The effects of coronary reperfusion on recovery of regional myocardial contractility and high energy pegmental changes in myocardial contractility were measured by means of a strain gauge-tipped, two-pronged catheter probe that measures myocardial fiber shortening. The curves of contraction are sensitive to the effects of ischemia. Coronary occlusion resulted in a rapid replacement of fiber shortening by passive fiber lengthening. If coronary occlusion was released and blood flow restored within 45 minutes, myocardial contractility returned promptly; adenosine triphosphate and creatine phosphate values were restored to normal. With coronary occlusion of 1 hour or longer, contractility failed to return in the immediate postperfusion period, but delayed return was recorded after 2 weeks of reperfusion. The extent of such recovery varied with the duration of preceding occlusion. Thus, reperfusion after 1 hour of occlusion was followed by return of fiber shortening over the entire reperfused region. With 2 hours of occlusion, recovery occurred over 75 percent of the reperfused myocardium. With 3 hours of occlusion followed by reperfusion, recovery of contractility was only partial, comprising approximately 60 percent of the reperfused region. High energy phosphate content of the reperfused myocardium showed a similar pattern of recovery. With occlusion of longer duration, reperfusion failed to restore contractility to any significant extent. These findings indicate that reperfusion after coronary occlusion of 1 to 3 hours may restore contractility over a period of 2 weeks, but the extent of such recovery diminishes with the increase in the duration of occlusion.